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L < liii^O^ffi^ito A r 1 , A r 2 (±g^^ L < {itefim<D^#3!t 
^£iH"o Arl^R4 N A r 2 <h r 3 ^ R<(iA r 2 m±l±, #mxm£fc 

[0 0 3 3] 
Ut3 6] 



Hfc3 5] 




m 



(27) 



R 




k 



m 



(28) 
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^-v: 23/ 



[(28) a**, R 1, R2(±, f Sit i L < liit^W^f 1 1 - 4 W 
T^^r^^^^L. m— etH^ot^ti iV> 0 Rl, R2|i£nn^ 

^ LlMf ^^tflf il^M U U v\ k. K mfi0~3O£&£^ 
-To fcfiLk, U mri s |W)f$li0 t%2>Ztit%^ 0 R 3 lii^i L < (iiM 

L < {±feg^c7)^#?t^^^i- 0 A r 1 , A r 2 (ig&£L < iiMW^^m 
&*m-to A r 1 t R 4 „ A r 2 t R 3 , & L < fi A r 2 fWJ±(i, ^m^W^M 
ILTU^o nfiOi^lilOl^ito ] 
[0 0 3 4] 



[(29) 5£"K Rl, R2|i, ^§3jt^«&& L < liltl^III 1 - 4 O 
T;l^;^£^U TO — tiMot^tt Rl R 2 |±Sv»{:fe 

^LlfUf^ttfltliMLT^ R 3 , R 4 (ifi#l& L< filfiEfi 

|aj— etSioWt^, R 5 f2*ltJIW\ Ifti L< ltmW.&<ORm&l 
^4<DT)V*)\,^ Zti\tW&^L<\ZteW&<03fmiR&*&?o Arl, Ar 
2 (itigL<liit^ffi^if 0 R3, r4 n ^L<liArl, R 4 

irm-to nl±li/:(±2^)lt^ito fcrtfU k, K m^B^c 0 <Di§i&l$ 
, R 3 „ r4, liKltl-407;^JH^L, |W|— tilioti/^i J: 

o ] 



[ft 3 7] 




(29) 
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[0 0 3 5] 
lit 3 8 ] 



R 



R,— N /,. 

R 5 
I 



I N-R, \ 



N— Ar (h^C »>C V- HoC HC— Ar 2 — CH-CH^ CH^CHA— Ar 1 — N 
/ V> " " " " ^rT \ r4 



R^ N ^R 2 " 



(30) 



/m 



( (3 0) Rl, R 2 lt 5Sr$5R*«*(>L<tt*l**<0|t*«:l~4O 

7;w^;i/ft£^U H— - C4*3joTv»T4 r1, R 2 jism-jg 

£LS*^£#tr«*^&5&£LT& J:v\, R3, r 4 }ig$L& L < Ji&g 

-4 07J^^, L < (iit^f finite Ar 1, Ar 

2 (ig^L<{iiEe^ < o^#^^^'r o R3, r4^ (>L<liArl, R 4 

(i 2 <7>g&£^-t 0 mtfO<Dm&li, R 3 . R 4 . li^*ftl-4 07 

)P*^2s£^U P|-C(>*4oTKU<, ifc, R 3 > R 4 t±^v^r*t# 

[0 0 3 6] 
[ft 3 9] 



R 



\ 



R 



N--Ar— CH=N-N 




(31) 



[(31) 5$+, Rl, R2ji, 3Sr#8|tlfeflHft<>L<*i*l«»^*»[l~40 
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^-v: 25/ 



^ Lit IT-^#tf Iff S5:ffM L t i i v» 0 A r (ig^S L < tito«m<7)^ 
i/:l±lti L < HMm^^W^i ^ o 1, rru n 0 — 3 <7) 
[0 0 3 7] 

[lb 4 o] 



Ri 



R 2 — N-j- Ar 3 — At 1 — Ar 2 -^- N- R 2 



(32) 



[(32) , R 1 , R 2 (i, %^rm&m&i> t < iiteg^o^tifc i ~ 4 O 
T;i^;i^£flU T^I^oT^t^ J:v^ 0 tfz, Rl, R2(iS^:^ 
^La^T-^^tf^^^fML-C^ i^o Ar 1, Ar 2 , A r 3 (igjfc 

[0 0 3 8] 
Ht4 1] 

R* 



R \ \ / / Rl 

N-4-Ar 1 — <HC=HC\— Ar 2 — (CH=CI-A — Ar 1 --N / 



(33) 



m 



[ (3 3) Rl, R2(i, ^#Jfe^t7K*M*<>L<J±^fll«|OT;U* 

^i*iU ti^otwtl) <fcv> 0 Rl, R2(i^(;gA Lg 

*JK?-£#tHtif3i££ffM LXi>±^ 0 A r 1 , A r 2 l±e&=g L < fifeg^ 

[0 0 3 9] 



ttitiE# 2003-3109180 
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26/ 



lit 4 2] 




m 



(34) 



C (3 4) Rl, R 2 f±, ^flRfttfltHi L<li|»7;K 

£MT-£^tH£3ttS|£&3&j£ LT «t v> 0 Ar 1, A r 2 (ig^ig L < t±$tg}& 

[0 0 4 0] 



[ (3 5) sfciK Rl, R2|i, «»4>L<t±M11*OT^^^*, ^«^<b 
7fc£*£^U |b}— -CkM&oT^Tfc -tlU R 1 x R 2<7)^-f*l^lo 

[0 0 4 1] 

(9) - (3 5) <DUWK$>2>, T)V*)\s&<DM f fcM£ LT(±, 
yS4^7;^^fy^ ^:li7 7», IfS?> a^ffJE^ 



[ft 4 3] 



R 




(35) 



R 
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^-vl 27/ 



t*<ommm<n&%t*tfMift>ti2>o hk, r 1 * r 2 75 ? 5>nci££-LSit 

[0 0 4 2] 

z.tihT)v*)vr^ j&z^&it&mnmtnM (Eoxi) % 
K<7}^ft«fi (Eox2) , r^io^m-Mik^kmiitDmfcjjm^^xm^ 

t^it^T'i^o ^^im^t^W^twOV^rti, A. J. Bard, L. 
R. Fau l kne rf fE l e c t r o chemi c a l Methods] 
Wi l eyttl 9 8 0 ^Jfo^fi:^ Lv> 0 f^ffl«feKj8T>!k&S 

( S C E) £fflv>. *r > v a X 9 y h &m^tzmi£M&feX-mfeir2> Z t 

[0 0 4 3] 

&TKTfr*frT$sm*tii-&it&to<nM t 4tmt*<Dm4\:mGL (Eoxi) 



fcBSE# 2003-3109180 



&m 2 0 0 3 -0 4 9 9 7 5 ^- v : 28/ 



No. 




Eox ; 

(V vs. SCE) 


1 


r~( CH2CH3 

<o>- cH=cH -<oy- N : 

CH2CH 3 


0. 520 


2 


<0> N(C 2 H 5 ) 2 

<d> 

H 3 C 


0. 605 


3 


< ^^N_ N= CH-HO)- r H h2CH3 
CH 2 W CH 2 CH 3 

6 


0. 500 


4 


H 3 C 

/ n_h <0^~ ch=ch ^ ( 0^~ n(C2H5)2 
0 

H 3 C 


0. 440 


5 


H 3 C 

<0) (C 2 H 5 ) 2 N 

P 

H 3 C 


0. 655 



[0 0 4 4] 
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No. 




Eox 
(V vs. SCE) 


6 


0 

(CH 3 CH2) 2 N— (^)— N 

CH 3 


0. 520 


7 


(CH 3 CH 2 ) 2 N— <^ 


P 


0. 550 


8 


CH 3 H 3 C 

H3CH ' C >^ ? H-^-< H,CHl 
H 3 CH 2 C > ' JL > ' CH 2 CH 3 


0. 650 


9 




• — c— 


i 


0. 640 


10 


(CjH&N — ^3^— CH 2 CH 2 


CH 3 

^0 

0 

CH 3 


0.660 


11 


(C 2 H 5 )2N^Q^— CH 2 CH 2 -^Q^>— N— ^3)>— CH 2 CH 2 

CH 3 


0. 660 



[0 0 4 5] 
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2003-049975 ^- v : 30/ 

[H3] 



No. 




Eox 
(V vs. SCE) 


12 


H 3 C CH 3 
(C 2 H5)2N-^^^H 2 CH 2 C-^^)— N_<;^^_CH 2 CH 2 -H^)-N(C 2 H5)2 

o 

CH 2 CH 3 


0. 625 


13 


\ f j \ ' v u 

\ /h H2C ~ CH K_i^ 


0.875 


14 


3 " N— < \ V-CHoCHj — / V- CH 2 CH 2 — / S—N $ 
HoC v=v \. \=j CH3 


0. 660 


15 


3 N— S— CHoCH,— / V-CH 2 CHo— / V-N 3 


0. 780 


16 


C=CH-<Q>-N-(cH r ^Q) J, 

O 


0. 750 


17 


( /^\ CH 2 CH 3 

^) CH 2 CH 3 


0. 600 


18 


Vy- H2C CH ^_7 


0. 625 



[0 0 4 6] 
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No. 




Eox 
(V vs. SCE) 


19 


CH 3 H 3 C 
^"V >-CH=CH— r V- CH=CH—^ V-N 

ch 3 ch/ \=S \ s= / \=y CH2CH3 


0. 395 


20 


2 N — \ — CH2CH2 — <f \— CH 2 CH 2 — <f V-N " 3 


0. 660 


21 


CH3 H 3 C 
^ ^N-V~~^ChbCH 2 --/~~^CH 2 ^ 

CH3CH/ \=/ \=/ \=/ ChbCHb 


0. 620 


22 




0. 545 


23 


\_)- C "2 X=/ X=/ CH ^-\_) 




24 


CH3CH2 z— * x X CH0CH3 

N ~\ A CH=CH — \ 7— CH=CH— T ^— N 
CH 3 Ch/ \=/ \=/ V=/ CH 3 CH 3 


0. 460 


25 


H 3 CH 2 C ^/P^\ PH 2 CH 3 
H 3 CH 2 C > ' CHo^^ CH 2 CH 3 


0. 785 


26 


N-H 2 C^QV- CH9-N 
H 3 CH2C ^ CH 2 CH 3 


0. 740 


27 


H 3 C CH 3 

N-H 2 C— {C ))— CH^N 
H 3 C CH 3 


0. 750 


28 


N— / \— CH=CH— ^ \)_CH=CH— ^ X V-N 


0. 600 



[0 0 4 7] 
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No. 




Eox 
(V vs. SCE) 


29 




0. 855 


Ov 


\ CH2CH3 


r\ con 


1 

ill 


/ \l— H 2 C — — CHg— ^> 
H 3 C CH 3 


0. 620 


32 


H3C CH-j 

0 ^ ^ 0 
. N - H 2 c ^oy-^(oy cH ^ N . 

H3CH2C N i=^ CH^CHo 


0. 750 


33 


- n - h 2 c -^0>-^0>' ch ^ n . 

H 3 CH 2 C CH3CH3 


0. 780 1 


34 


N-HoC— <Y ))— CH 2 -N 
H 3 CH2C' CH 2 CH 3 


0. 770 



10 0 4 8] 

mmmmMK^x, j^t^i£^i-& 0 ikmrnmimm*. ^mmmim 

fi^»3|i»KfcLTt±, 1$lxJi\ jaT<0-te* (1) (2) (36) - (5 

4) x-mzti&it&w&m^m^bti&o 

[0 0 4 9] 
[ft 4 4] 




(36) 



R1 



miiE#2 003-3109180 



#SS 2003-049975 



^-v : 33/ 



C (3 6) :£<K Rl(i^^;w*, i^-;u* x 2 - t: Fn + yxf;u$J £(i 2 
[0 0 5 0] 

— (3 6) t^£*i>Mb£*C^ mz-l£\ )V^V~)V-3 

— 7 )V-rM K— 1 1 -"7 jc — F7V'>, 9 -xf-;i/*;v;s-y-;i/ 

- 3 —Tfr-TK. K— 1 1 -7x-jVh K5 7>, 9 -i^;v#;ws- 

3 -T^r-'t: K— 1 , 1 -v"7^-;m v*>& W£>4 0 
[0 0 5 1] 
[ft 4 5] 




(37) 



C (3 7) 5£4>, A r l^SR, T> h7t>I, hf V ^SRRtf-tfKbO 

7 xX^SJ fctt^ > y ;i/S^if 0 ] 
[0 0 5 2] 

— #b£ (3 7) •C^$tt*'ft^^{±, 4-yxf;V7^^f'J;l/ 
-^-T^t-'H K— 1 -y<^;u- 1 -7x^;Hi K7 7*>, 4 h*yf7^ 
1 -T^-r'fc K— 1 1 -7x^jm v*>&if^ab&o 

[0 0 5 3] 
[ft4 6] 




[ (2) 5£<K Rl(±7i^iH, ^>v;u^, 7x^;i/iifclit7f^i^ 
R 2 ^tK^T-> i*tl-3^)7^JVi, Rftl-3»7^3^y 
y7J^^7Ui, y'77^;V7^i, £ fciifi&fc L < f±ftE«&<9 

&IiE# 2003-3109180 



mi 2003-049975 



^-v: 34/ 



y7'J-^7^MiU nl±l-40lMU n7^2 J^JLt<7)<b §f±R 2 
[0 0 5 4] 

— (2) -cmZti&ik&mKli, #0xJ£\ 4-^ + ^>X7^ftF 

- 1 1 -7x-;Vk K9 2, 4-y>Ky^>X7mK 

- 1 v;V- 1 -7x-jm K5>/>, 4 -yxf^j ~ ;^>X7m 
K- 1, l-y7x-^KK?'/>, 4-^ f^py^>X7^ft K-l- (4 

7xr:;HiK7/>, 4-y7x^7^M>X7^fliK-l 

- 1, 1 -y'7x^;vt F77*>^m^o 

[0 0 5 5] 
[it 4 7] 




(38) 



C (3 8) 5£<K R 1 fiUHtl&l - 1 1 <DT)V*)V^ S^^> L< 

«£<, 7KftJKi\ ~4<7)T;w^;i'^, h KntyTK^S, ?n;wr 

^;v*|^l±lj|()L<|±if^77^*)m^U ifc, R 2 t R 3 « 

^xi>X<, tKMCTn FtUlU ~ 4<d T)V*)V%k, t )vu*^mttz\*^uy 
[0 0 5 6] 

(3 8) T^$tL^,^t?^fi> 0dx.tf, 1, 1-fcf* (4-y^>y 
)VT^7x-^) /nA'y, h'J^ (4-yxf;vr^7 7x-;k) 
2, 2' 4' -If* (yxf^7^7) -F'J7x-;M^> 

[0 0 5 7] 
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[ft 4 8] 



CH=CH-Ar (39) 



R 

C (3 9) 5£ffU R(i7K*ilT-t/c(i^nr>^^^L, A r (ifijfck L < fi 
[0 0 5 8] 

— «5£ (3 9) -C^$*iMfc£Wcfi, 08x.tf, 9- (4-/W7^X 
f-'j^) 7>h7^>, 9-7'nA-l 0 - (4-yxfjl/7^Af'J^) T 

[0 0 5 9] 
[lb 4 9] 



R 1 (40) 

C (4 0) ^f, Rl(i7K«^. ^ny>Sf, ->7y|, IkS! tfc 1 - 4 O T 
;w ^ ^> 1 ~ 4 <7)T;l^;l^£itU ArtiTIS-^ (4 1) 
S^tt-tt^: (4 2) £ft1- 0 
[0 0 6 0] 





BiIiE# 2003-3109180 



mm 2003-049975 



^-v: 36/ 



[ft5 0] 



[ft 5 1 1 




(41) 



(42) 



(4 1) R2|±^ftl -4©7^;vi^U (4 2) R 3 

^yS^:liy'7iK)l/7 5/ i^IU n t± 1 £ fcti 2 fJbot, n^2^)i 
§I4R3|±R— C^Mot^ti J: <. R4, R5|^t^ 1 ~ 4 

OgJ&k L < (iiEg^r^^r^^t fcfiflHfefc L < {4MS^<7)^> v)l^£^ 
■to ] 

[0 0 6 1 ] 

— (4 0) -Ci^ti-Mt^i^li, Mil^ 9- (4-^W5y"« 
>v'j-r*>) y)VJr\sy^ 3- (9 - 7^t l/-'jf>) - 9 ry 

[0 0 6 2] 
[ft 5 2] 

R HOHC CH=CH— R 

C (4 3) Rii^^wsy'ij;^ fcf'Jv)!/^ -f^K'J^IS 

7^-;^, Ztz\$T> Y V ;v^-raboT. m ^ ^ifti^y 7 ^ ;v 7 5 7 S 



mtE# 2003-3109180 



<WM 2003-049975 ^-v: 37/ 

[0 0 6 3] 

— ^ (4 3) T^S *t£ Kli, tfU;Ui\ K 2 -if* (4-vxf;v 
T^y^f'J^) ^>-fc?>, 1, (2, 4-y^^fy^f'J;V) 

-tf > & <!:^ ? ab & 0 
[0 0 6 4] 

[ft 5 3] 




(44) 



I 

R1 



C (4 4) RlliftftT^^i, B&fc L< liit«0 7ii^, i 

fc{i^>v)U*£^U R 2 , R 3 Ji^* JKi\ fia7;^^i, ft«7^3^ 

[0 0 6 5] 

— (4 4) •ei^ti^fb'&ticti^ Wx.fl 3 -**-\> 9 

)V/<V—)V, 3- (4-^^yXf'J^) - 9 -i^^^7)l//N v V*-;i/^ fj&*£> 

o 

[0 0 6 6] 
Mb 5 4 ] 



R 1 




(45) 



C (4 5) ^c^, R 1 iiTK^T-. T^^r^S, T ;v 3 * i*^ n y >m 



maE# 2003-3109180 



mm 2003-049975 



^-v: 38/ 



a r (ie&k l < itmw&^y ^-^mttzin-y^-^mzmi-o ] 

[0 0 6 7] 

— JRS: (4 5) -e^^ti^fb^^ti. 0flx.(i\ 4-v7x-^7?yxf^ 
4-y^>y>7<y^f;V^>, 4-v fJ^T^/Af M>, 1- 
(4-y7x^iV7^Xf , J^) 1- (4-y'7x-^7^;^ 

[0 0 6 8] 
[ft 5 5] 

C=C — (CH=CH)n — A ( i ) 

R ^ 

[ (1) jK*. n(±0 1 co^iSu R l (iTKHIICT-. r^^r;w^i7j(iem 
& L < (i$tg}&<7>-7i-;u^£^tU A r 1 (±fi3&& L < liMm&<7)T 'J 

R 5(2UtfjttU ~4 T^*;l^ ^M^k L < lift«&CT)^#gt 
«^^i- 0 tfz^ AtiTIE-^ (4) , TIS-^ (5) , 9 - T > h 'J 

[0 0 6 9] 



[ft 5 6] 




R2) m 

(4) 



[ft 5 7] 




(5) 



tBIE#2 003-3109180 



#SI 2003-049975 



^— v : 39/ 



— *b£ (4) Xti-I^ (5) 4>> R2(i7KSJ^^ TJl^HI, T^n^fy 
^ ;suy>m?ttzttTU—1l6&: (6) ££U m(il~3«^U 2 

[0 0 7 0] 
[<fc5 8] 



(6) 3;<K R 3 ^ J; 4 ( ±fi ^^ t < (iit^^f fi^^ L, R 3 £ 
[0 0 7 1 ] 

— JKljS (1) -C^^tL^-ffc^tCti, 00*. If, 4' -/7x-il/7U- ff - 

7x-JWfM>, 4' -if* (4->f;v7x-;p) 75/-fl-7x^;v 

[0 0 7 2] 
[ft 5 9] 



C (4 6) ^cf», Rl, R 2&±v? R 3|±^jogr^ ftftTi^iH, fit7^ 
3 + ^n^'>^J/:(iy7;v^;V7^7l^iL^ nliOif:lil^ 

-To ) 

[0 0 7 3] 

— tfbS (4 6) -e^t£*L£ft£*l{±. #iR(f\ l-7^-;i/-3- (4-v 
if;V7^7Xf'JM - 5- (4-/W7^7x^) t°7V* ! J>^^ 




(6) 




(46) 



tiUfiE#2 003-3109180 



#gg 2003-049975 ^- v : 40/ 

[0 0 7 4] 
[ft6 03 




(47) 



C (4 7) R 1 2 {ig&T^^Sr^tfT^*;^ tfciig 

wry -/Hfet fir ^s^^i~o ] 

[0 0 7 5] 

— «:5£ (4 7) T*^$tL*ft^tC{±, 0|x.tf, 2, (4-yiff 
7U7x^) -1, 3, 4-tnv7V*-)K 2-N, N-y7xrjV7 
<y-5- (4-yxf;P7^7x^) -1, 3, 4-tHy7V'-)K 
2- (4-y^fJV7^/7x^;i/) -5 - (4->W7^7x^) - 
1, 3, 4-tHy77-i^;mSo 

[0 0 7 63 
[ft 6 13 




(48) 



A 

C (4 8) j*;*, XtiTK^/lT-. fil7J^;H^:(i^ny>g^^iL, R 
litf7;i/^;ul^ttf7^^;vS, £fcfifi&*> L < itMWteOT') -fr&Z 

[0 0 7 73 

— ^ (4 8) T^£ft£ft^Kti, 2-N. N-y7x-^7^ 

7-5- (N-ifA'^^Av'-^- 3 ->f )V) -l, 3, 4-*W77- 
;K 2- (4-yxf^7?7 7x^;v) -5- (N- -x^-;i/#;w^./-;v- 3 
-1, 3, 4-t^y77-^^mSo 
[0 0 7 83 



mtE# 2003-3109180 



Wm 2003-049975 



^-v: 41/ 



Ute 2] 



(Ri)i (R 1 )i Of 

N-tf^W^* (49 ) 




(R3)n' 




(R3 )n 



[ (4 9) 5£*K Riliftlir;^^ fti7^3^fyIlf:liADy« 
£fcU R 2 , R 3 filial; -CkJi&oT^-C & «fc < , T^mW^. \&WlT)V*)V^ 
, f£l7Jl/3 + ySi/j(iAn^>^^f L, Urn, n (± 0 - 4 <7>Sifc£^ 

"to ] 

[0 0 7 9] 

— jftS (4 9) t:-i$^l»^>yy>j^!tti(:ii:, N, N' -y7x 

— ;w-n, N' -if* (3-^f^7x^) - [l, l* -t'7x^;H -4 

, 4' -i?7rA 3, 3' -v^^-;W-N, N, N' , N' --rh^** (4 

-/f)i/7x-^) - [l, l' -t'7x^;H —4, 4' -/7r/^m 

o 

[0 0 8 0] 
[ft 6 3] 



(50) 



C (5 0) 5S*K Rl, R 3^j:yfR 4 (i**^?-, 7^S, T^n^rvS, 

T-^^-To fcrtfU Rl, R2, r 3 £ j; y?R 4 ti-t^T^JE^T***^!* 
I^< 0 ifc, k, K mi3«fc<7nf2 1 , 2, 3 £ fzit 4 <7>g$rC& <9 . Zti^tL 




mgE# 2003-3109180 



mm 2003-049975 



^-v: 42/ 



[0 0 8 1] 

itz, —18c$: (5 0) •ei$tL^e7x^ij^75>{^tii:fi, tfl&tf, 4 

' F^ry-N, N-y7x-jU- [1, 1' -t*7x-^] -4-T^>, 

4' -^^;l/-N, N-tfX (4-^f^7x-;l/) - [1, l' -tf^x.-x^ 
] -4-7^y, 4' -^h^-v-N, N-tfX (4 - *T)\<-7 iL — )V) - [l 
, l* -t*7i-^] -4-T<>, N, N-tf* (3, 4-y^f;V7x-;v 
) - [1, 1* -e7x-;i/] -4 -T^ >&^ ? £>£o 
[0 0 8 2] 
6 4] 



C (5 1) 5**, Artifi&££*rLT*> «fcv\&tSI&l 8i^T^l^f^ 
(iltt«7^^^I, 7;^^vi, fi#l& L < »i$tfiSI<Z> "7 i — ;wS*^L 
[0 0 8 3] 

— (5 1) -C^^tL^, h >J TV -;wr^ >ffc^!»Ut±, 0lx.tf, N, N- 
y7x-;V-tfl/> - 1 — T ^ > ^ N, N-v- p - h V A/-\£ V^s- 1 -T 5 
N, N-y-p-h'J;u-l-t7f^7<y, N, N-v (p-h'J^) 
-l-7xt>F'J^7r/, 9, 9-^7^-^-2- (v-p-h'J^T^y 
) TUV^lx^ N, N, N' , N' -rH^ (4-^f^7x^il/) -7x. 
t>M/y-9, 10-y7 5>, N, N, N' , N* -f h7^X (3-^ 
^7i-;P) -m-7x^l/>y7 ^ >&£?# ? £>& 0 
[0 0 8 4] 




(51) 



fctitiE#2 003-3109180 
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^-v: 43/ 



Hfc6 5] 



CH=CH — Ar — CH=CH — A 



(52) 



[ (5 2) 5£<K AritW&i>L<ttmm&<0%&mStitfcm&i&U AfiT 

ib— (53) zm-to 

[0 0 8 5] 
6 6] 



Ar'- 



N. 



.R 1 



"R 



(53) 



(5 3) 5$cK Ar' L<'ti*S«»03Sr#Se^b!K*36Sr^L, R 1 

[0 0 8 6] 

— «55 (5 2) t^?^y'tI/7^ ^^Jfcft^KJi, tfiJxJf. K 4- 
tfX (4-y7x-Jl/7^^f , J;l/) ^>-tf>, 1, 4-tfX [4-v (p- 
HJ;l/) 7^/Xf'JjP] ^>-e>^^ab^>o 

[0 0 8 7] 
[ft 6 7] 




CH=C — (CH=CH)n- 



(54) 



-Ar 



J m 



Z^L-fo nli0i/:l±K m(± 1 $ 2 T'ioT, n = 0. m=lW«^ A 
rtRli^lil-e^MLTt^o ] 
[0 0 8 8] 
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^-v: 44/ 



(5 4) fr^lxyit&VMZli^ #ijx.f£\ 1- (4-v 

7x-^7^y^f);i') i- (n, N- v- p - h >; 4 -r ^ s 

[0 0 8 9] 

->r;if^/, f l«7y7^/y^>, 2, 4, 7-h'J-hn-9-7 

2, 4, 5, 7-f f?-Fn-9-7^tV/'A 2, 4, 5, 
7-f f7^ho+f>f>, 2, 4, 8-h';-hoft+t>f>, 2, 6 
, 8-h'Jifn-OfV4H-Of7 [1, 2-b] ft7x>-4-t 

1, 3, 7-HJ-foyX>-/ft7x>-5, 
mf&^trfX^, ££>KTfifi— (55) - (57) -e^$ti&mT-$inI^ 

3^ If liiii m M li^n i tz li 2 ttffi &±i&£- L x m v * »b *i 4 0 
[0 0 9 0] 
[ft 6 8] 




(55) 



[ (5 5) ^ffR 1 , R 2 ^5J:a f R3(±7K^T-, ^or>^ fi^^L<(± 
[0 0 9 1] 



HitE4f 2 003-3109180 
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^-v: 45/ 



[it 6 9] 




(56) 



Rl R 2 

c (5 6) ^ri, r 2 i±7kmm i F, l< nmw&oT^*)^ a& 

[0 0 9 2J 
[tt7 0] 

NC^ XN 



(57) 




C00R1 



[ (5 7) ^R 1 , R 2i3j:^R 3 {iTK^T, L < 

[0 0 9 3] 

^f&Wc&^rti, m±f^L7^|g^T-$i5iit;®o^-t:^, (1) (2 

[0 0 9 4 J 

ttz, n^mmmimntLxii^ mz.i£. j^tco-^ (3) (5 8) - 
(6 9) xmztizit&w&u^m^htL&o 

[0 0 9 5] 



ftlE^t 2003-3109180 



iff IS 2003-049975 



^-v: 46/ 



Mt7 1] 




(3) 



[ (3) 5£*K R 7 , R 8«&*> L < tt*flHfe03Sr#SIUfe, Arj, A r 2 
, A r 3 »±H— ab&^JiUft^^HUg^iE-ro k, jf±&l££^U 0. 1±£ 
k^l, O^jsSO. 9, nJijftOjgL^SfeSr^L 5 - 5 0 0 0<O&%[X$>Z> 

o 

xitmwm<D2m&. sw»2is, sfctiTffi— last (7) -c^sti 

& 2fK£^rr o 

[0 0 9 6] 
[it 7 2] 




(7) 



( R 10l)| ( R 102) 



(7) Rl0 1> R 1 0 2 ii^^MLtiti L < liit^7;K 

-s-, -so-, -so 2 -> -co-, -co-o-z-o-co- 

Z(«gTO?)2«£^-t-o ) tfcfi, TIE— «5£ (8) tm-fo Ri 
0 1^ R 10 2 {i > W*LR--C4JI«;o-CtJ:v»o 
[0 0 9 7] 



tBtiE#2 003-3109180 
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^-v: 47/ 



lit 7 3] 



/ R 103 \ R 103 / x 
a X R 104 ' b R 104 3 



(8) 



( 8 ) 5^ a (i 1 - 2 0 b f± 1 - 2 0 0 0 tf>3£&, R i 0 3 * R 1 

0 4fifi^^7t:(iita^(7)T;v^;i/^Xf±T , ;-;w*^^-ro id-C, Ri03 
tRj04^ tti^tim— t^I^oti ] 

[0 0 9 8] 
[ft 7 4] 



/ 



CfV 0 CR 2 ) p 

R 4 



o \ 



-(R 3 ), 



o 

-o-x-o-c- 



R 6 



(58) 



C (5 8) Ri, R2> R 3 {i^tiW^Uzl LTg&*> L < (±&fitftO 

R 5 , R 6 fiSife^ L< l±ifil07V-/HS, o, p. q (i^aVTtL® 
iLtO-4«f*^o X, k. j^i^nfi, (3) ^Oif^-tlsJD-e^ 

[0 0 9 9] 
[ffc7 5] 



o 
1 1 



-O- Ar 4 ^ „ Ar 5 - O-C - 



ii 

CH 



CH=CH-Ar 6 -N 



Mo 



O 
n 

-o-x-o-c- 



(59) 



C (5 9) :£4>, R 9. Rio f*ffi&& L < (i$&g&<7>7 'J A r 4 , 

Ar 5 , A r g 7 "J 1/ >S^gto X, k. jisi^nfi 



ttJfE# 2003-3109180 
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^- v : 48/ 



(3) ^(om^-tmcr^^o ~) 

[0 10 0] 
[ft7 6] 




c-j (-o-x-o-c— )- 

k j 



(60) 




[(6 0) ^4»x R i i > R i 2 fig&& L < (i&tt&OT 1 ; Ar 7 

, Arg, A r 9 (±[W1— ^^v^fi^^^T 1 ; p ii 1 - 5 OftftSr^-to 

X, k, jisitfnfci, (3) ^<O*§^<t|0]t;"C&£o ) 
[0101] 
[it 7 7] 



[(61) R13, R 1 4 teg&& L< {ifttSmOT';-;^ A r 1 

0> A r ! x , A r x 2 »±(§I— Wi^fc -5 T 'J X 1 „ X 2 {ifi&<> 

k, j jSj^nJi. (3) ^s^trai: ] 

[0102] 




(61) 



n 



[it 7 8} 



R 




.Ar. 



14 



R 



18 



o o 



(62) 



O-Aii 5 - Y 3 — Ar 1 6 -O -C 




n 
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^-v! 49/ 



[(62) Rl5> Rl6^ R 1 7> R 1 8 ( «&*> L< (il£e&<7>T 

Ari3, A r i 4, A r i 5, Arj q fi|WJ — & Z> & T 'J 

X, k, jioi^nfi, (3) ^Oit^<!:[5li:-e*-2>o ) 

[0 10 3] 
[ft 7 9 ] 



^-O- Ar 18x ^ Ar 19 -C-C ^- 



II \ 








h 


n 


(63) 



Ar 17 

CH 
II 

C % 

^19 ^20 

[(63) R 1 9, R 2 0 {± *«H^ L< liiijft07'J-fl/ 

3££^U R 1 9 tR 2 o^MU^TU^o A r 1 7, Ar 18 , A 
r 1 gli|6|-*«5vM±^^-57 , J l^>S*^to X, k, j^i^nti, (3) 

[0 10 4] 
[it8 0] 



— /— O-Ar 20 — CH =CH -Ar 2K ,Ar 22 — CH =CH -Ar 23 -0-C-^ — (— O-X-O-C-A — 

l v n ; k v. /] n 

R 21 



(64) 



[(64) ^cf. R 2 1 L < liMWi&co T 'J — Ar 2 o> A r 

21> A r 2 2 * Ar 23 lil^-*S^i||4 < 6 7 , J l^>*£^rfo X, k, j 

isxzfnit, (3) ^oJt^<b|B]i:-e&&o 3 

[0 10 5] 
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^-v: 50/ 



Ut8 1] 



CH R25 



" -(^ 0 - Ar 2^ c „ Ar^ 'Ar 26 -<><! j— ^-O-X-O-C -jh - 
CH 



R 22 — N 



, Ar 27 



*23 



(65) 



[(6 5) 5£4", R22> R23^ ^24^ ^2 5^&& L < (i&jfi^T 
Ar24> Ar25, Ar26> Ar 2 7^ A r 2 8 f±I*J— & & v»«i 

[0 10 6] 
8 2] 

o o 

Ao-Ar29-N-Ar3o-N-Ar 31 — O-cM — ^O-X-O-C— V 



^27 



J 



(66) 



n 



[(66) 5£*K R 2 6 ^ R 2 7^S^^> L < fi^S&^T M A r 2 
9, Ar 30 ^ Ar 31 V>(2^££ T 'J Ix>^£ft-to X, k> j is 

i^nii, (3) ^o^^iHiD-e^^o ) 

[0 10 7] 
UtS 3] 



O- Arj- R- Ar 2 — N-f Z- N-^ Ar 4 - R'- Ar 5 -OC— I f-O- X- OC- 

Ar3 Af3 ^ ' 



(67) 

[(67) A r i , A r 2 > A r 3 , Ar 4 i3J:O f Ar 5 & L < 

{±itftm<7)^#^^ Zli^fiSI/;(i-Ar 6 -Za-Ar 6 -^$U A 



ailE#2 003-3109180 
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^-v: 51/ 



k, jj3«tO f n(±, (3) ^t^i[5ii:-ei^o ] 
[0 10 83 

tl& i><DX$>&o 
[0 10 9] 

mi(i> ^HB^^m^¥K^7t#^^^i-ilfMllIT-^^, S«t43:t#{£3 1± 

m2(i, sstt3dW3 i±c, mw#§^s^±^<!:-r^*#i§^3 5 

in4(±, 2»mi4^##3 i±n, w® 7 &^n*±$Lftti-z> i mw&$Lm3> 5 
t m#$Bi^t?K ^ ±^55- 1 -r & mmmim 37 1 mm 2 titzm j& 2- t o r & j? 
, ^mmmmm±^mm3 9m^fhfix^^> 0 z<om&, §111139^;$: 
%W <d r < yitiiW^ ^ £ fix i> mt> & ^ 0 

tmffi5£^mz±mfttir&wffi%tkm3 5 h^ng^tL^m^^i: -ox&*) 
, ^\zmw^m^^mm3 9m^hfixt^h 0 z\(om^, &mm39\,z^. 

[01103 

*mti^#3 1 b Ltli, 1 0 1 On • cmJ^TO#S14£7Fl-& 



tb!E# 2003-3109180 



#11 2003-049975 



^-v: 52/ 



m%t*<DmW*&mLfzm%£$:mmirZ>Ztrf-V£2> 0 Ztz, ^835 2-3 6 
[0 111] 

$H*<bLTfi, 7-tfl/>7 , 7^, iTtiT^-^A, - 

y , *° 'J T 'J ^ - h WJ§!\ 7x/^ v#J3t, # 'J iJ - - h , fru'-x 
# bf-;i, h >\ # i; - n - \£-)Vij)V/^/- ;k r * «; ;i-WJ§i, v 'J n - 

ymm, i^^yti, *^>#j3t, *y\s?ymm, y^s-^mm, r;u* 

[0112] 

o 

mgE# 2003-3109180 



mm 2003-049975 



i-y : 53/ 



[0 113] 

5 (*7-r/f7nCI 21180), '/-7>f^ 
* y y\y y K 4 1 (CI 2 1 2 0 0) , y-N 7vy Kl/y K5 2 (CI 
4 5 1 0 0) , v-7^-y7?l'7 K 3 (CI 4 5 2 1 0) , i] )V/^S- 

^m&z^-r&Tv'BM mmvu 53-9503 3-^^niem) , vxi-v >v 
^^*f>m&z^-tz>Tv~BM mm^5 3-13344 5-^-^) , h; 7* 
-)vt< >m&ziiirz>Tv*mM mmvEs 3-13234 7^m^mm) > 

y^yy*ft7i>f^5-ft^7VM mmm5 4 - 2 1 7 2 
«) , t + ty7V-iW^tt^7vM (#MBS5 4 - 1 2 7 4 2 
bZtm) , 7fr*UyyWfe$:^-fZ>TV°Mn (#^BS5 4 -2 2 8 3 4^fR 
UfEic) , e'X^^-;v^>#^^^i-^Ty»2l. (#r?SBS5 4 - 1 7 7 3 3^ 

anisic) , V7.^v fr**^vTv-)\'m%*^-fz>Tv*wm (#r^es5 4- 

2 l 2 9fMt:f2«) , f 'J ;w^/-^M^tt ^ 7 vM mm 
BS 54— 1496 7^m^mm) , ^>XT> Yu>^fe*^1rZ>TV*BM% 
£<DTV*mn o Milf, v-T^T fcf^ > 1 6 (C I 7 4 1 0 0), 

Y|t^Vf^7A7^D->7-> tf#IP86 4 - 1 7 0 6 , A ( 

(3) lt^yf?-7A7^nyr->, B (a) |t^7f^^A7?ny 
T->, IIt^7f?-7A7^ny7-> (#P?3¥ 1 1 -2 1 4 6 6 ^« 

^0, 1B4, 0 4 (1 9 9 4)), ViHKnJry*"'J-)A7^ny7-> ( 
ifcFJffc, B*^^ 6 7*^0, IB 4, 05 (1994) ) , XliM 
7?Oy7-> (*0#iH&3, 8 16,11 8-t) ^^7?ny7->|| 
14, y-7^t-n7 , 7')>5 (CI 7 3 4 1 0), y-7^^7h^ (C 
I 7 3 0 3 0) & 4 > v n T ^ ^ *-y7bB (/^W -^;H±§£ 



tBIiE#2 003-3109180 



&m 2003-049975 



^-v: 54/ 



o 

[0 114] 
[0 115] 

^ ^ ? > , ^ «>#|jg, *° >j # - ^ - k 

;VT5 K\ #V tf-;i-^>-if-;K ^'Jx^f^, 7x7 + Hm iafbif-^ 

, *° >j tf-;i/ if v -b ;na - x # -tf 4 > , # 'J if - )V r )V u - ;k 

*°>j lf-;Hfn'j k>#t^W^*l£o fc^M^Mfi. Si1?f3§£%5U OOi 

lii:WL0-5 o oii^, «f*L<t± io~30 o *»g|$7«^-e£>.?>o ^ 

[0 1 16] 

mWH^/13 5<7)ff^tcfflv^n^>^Ji: LT(±, ^y/DyV-^ T-b h 

^tf^tt^>^\ ^^t-;w^v#^, i-7";w^#WMHc 

[0 117] 

fKte, it^k #M?Stt^J, y'j3->t^^^/^i»^ 

[0 118] 

tUIE# 2003-3109180 
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^-v: 55/ 



-n-K tf-hn-K yX;i/rr-h, xff-n-h, 'J > ^3 - h m<7)Jj 

3 5 <T>mWlZ. 0 . 0 1-5// meft* , it^'C* *K fti L < ti 0 
. 1 ~~ 2 mTab-i)o 
[0 119] 

1), (2). (3 6) - (5 7) , (3), (5 8) - (6 7) X*mZH2>i> 
«H<fflv^ti, T)V*)VT 5 SMtm-r&ik&mt Ltli, tu^L/z- 
(9) - (3 5) -C^£*l ~6 H^tiMfc^ 

) )5f a{fflv^Wo m#$io§Ji 3 7 (i, >rtLf>(7)^| B ^t?K^.O f T;v^ 

[0 12 0] 

*§*$-0h£: Ltl±, ^'J^if-w^, * f- 1/ > - r ? >; n - h fr&M&fc X 

ialt tf- u r-'> , *° »; r u w - h ftfli. 7 i y * ->#jji, *° >j k m 

It. -x^Jrv^Si. *7^>mm. *yu?y®m, y*.;-* 

[0 12 1] 

m%m&'9m&&M 3 5 tnmm&m 3 7 -cmj&stu 1 7 

^It*{i^ ^mmm 1 0 0 mmmzM u 20-300 msp* aps l < « 4 0 

- 1 5 Otlft^TiS, Sfc, lfttI13 7 <^MI¥iilS?ftJ^ • Jo^ttO 

fctilESf 2003-3109180 



2003-049975 



^-v! 56/ 



[0 12 2] 

1 w t %~ 1 5 0 w t Lv> 0 ^^v^^b14^^^W-r^»14^^L 

[0 12 3J 

^f§0j^^v>T(i, t^*)i<t < ymzm-$-z>it&%o<vmi\:mi£ (Eoxi) 

mWlH^gom'fbmfi (Eox2) tOPal^TIB (I) ^OP^tM^jZ 
[^43 

E o x 1 -E o x 2 ^-0. 2 ( I ) 

>K7)J: n \,zm$L-fZ>tztbK{±^ ^^^f^ -f ^WWIft^K^E o x 2^ 
@^$*i&7& ? . *OffiK#LTjHtfi*L$rv»J: 7 &E o x 1 <D 

*frT ^ y&zm-rz it^mmmmffi ( * - ^) ^ h ^ - y -7° t $ & 
[01243 

[0 12 53 

w <d nmm&mn t 7 ^ * * r $ ; m * %> <d ^ g^<o tz t> izmm z 

tUE#2 003-3109180 
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^-vl 57/ 



K*tLT0. 1 - 2 0 0 w t %-C+^&$J*£!§fl-C£&o 
[0 12 6] 

frbmj&zti&mffim&m 3 7(itN^i4^®;ix£&<^&£o ^^sw^ 

[0 12 7] 
[0 12 8] 

-rr-K tr-hrj-K yX;i/3-h, >;>^n-i^ 
[0 12 93 

[0 13 03 

^7fc^^e«^<7)it^<7)^#fl&h LTti, 5fet-m#$ij^ii3 7xmftzm 
*»^a,, ^^^ir^^T-m^^Ki^^UfflT^^o ^ttii ooi 



ttltE# 2003-3109180 



# M 2003-049975 



v: 58/ 



«FS L< fi2 0-3 OliU-eiSo tfz, 7;^jV7^I^f tl,^ti<7) 
HSf*IW:^Lt5wt %-100wt %-t)mt L^ 0 'J?%^tmik 

[0 1 3 1 1 



E o x l ) mffi^st^o^Hbmfi (E o x 2) <hcor H mm)fS ( I ) 5t<7)M 

195:0 j: n tz-rz^mii^ mmmntmzwffi5&£.m3 5 <bm#$ii£t*3 7 

[0 13 2] 
[0 13 3] 

^<7)±izmitm$:mM'cm^-tz> «i t £#x.& -^<^ti?##j«t trim 
< y^y-)umm. T^icy v-j? <>mm. ^#*iswm&, 

[0 13 4] 
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^-v: 59/ 



T5l#*K»i, Al 2 O 3 £»ftBMtKTtfclt ^'J/^ + v'Jl'^ ( 
/n-i; u>) I^O^M^S i O 2 * Sn0 2 > Ti0 2 , I T (X Ce0 2 l« 

[0 13 5] 

- 7x7- ;w#J3i, *° 'J T -b 9 - ;K # T < K, *° <j T 5 K 4 < K, 

t'l/>, *°>J 7x^^>t^fv h\ *°>j7;;v*>\ *°'J;^V>, ^'JT'JI/- 
K AStf, "7*? yx>-7f l/>itl^ *°<;-7i^>, ^umfctf-^ 

[0 13 6] 

o 

[0 13 7] 
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^- v : 60/ 



[0 13 8] 

*^-)VJ-^-)Vr Y y, 7-tf>^i\ m^ffoU! 3 7tM£ffi£ft&-f^ 

[0 13 9] 
[0 14 0] 

w^mm<7)t%~ M<Dm^h7,y°]y~^- v&x lv> 0 

[0 14 1] 

i>nsmx$>2> 0 tpmm^tt. — tsuzsn yr-mm^^^-t Lxm^h 0 -ti 
hmmtLxn, ^>;r^ k> T)v?-frvsma-Juy. 7Ky§14*°'; tf-^r 

^ra®oj?$«±o. 0 5 ~~ 2 ^ mm&i>mmx$)Z> 0 

[0 14 2] 

**WU^v>-C(i, »«t*te<03fc#*>fc*, fcOfc»t, JSM;T\ ^«fi<7) 

0>&mizmm±#L nmm. mm, mmm\nmxfv^yvm^ : mw-r 

[0 14 3] 
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[0 14 4] 

(a) -7 x. J - )V^it&® 

2, 6-v- t -y^-fr-p-? l^V*-;K r^Mtk: Kn* vT~ V-;K 
2, 6 - v- t 4 -;K n-*?^fy^-3- (4 
' , 5' -y-t-yf^7x7-;l/) , 2, 2' -^^V 

>-fcf*- (4-^f^-6-t-7f^7x/-JV) , 2, 2' 

(4-xf^-6-t-7f;i'7xy-;V) , 4, 4' -^*fcT*- (3 
-^f^-6-t-7*f^7x;-;v) , 4, 4' 'J 7* > If*- (3-^ 

6 - t -7f;u7 j^y , l, l, 3-HJ;*.- (2 4 - 

hFD^fv-5-t-7f^7x-Jl/) "7^>, 1, 3, 5 - h 'j 2 , 

4, (3, 5 - y - t - 7*f ;v - 4 - t Kn ^ y ^ > y ^) ^>-tf> 

, O^V>-3- (3' , 5' -v- t -y^;u-4' -tKo 

— /lO yntf^-^-h] ^ * [3, 3' -kf* (4* -KKn 

*v-3' -t-7fil'7x-JV) 7f'J^7 7yK] ? >J n 

[0 14 5] 

(b) A , 7 7x-I/>y7r/| 

N-7x-^-N' - V 7° D t° ^ - p - 7 x ^ 1/ > y 7 r/ , N, N' -y 
-sec -7f;V-p-7x-l/>y'75 N-7x-^-N- sec -7'^- 
f-p-7x-l/>y7r/, N, N' -y-'f77 ? Dk>-p-7x-l/yy 
T<>, N, N' -v^^-^-N, N* -y-t-7f^-p-7x^U>y7 
< > & i:'o 

[0 14 6] 

(c) Kn#y >3S 

2, 5-^-t-t^f;VA^f Kn^yy, 2, 6-yKfyW Kn^y 

Kn^yy, 2 - Kry^-5-^nn/N^ Kn^y 
2 - t - t^f ^- 5 - W Kn + y >, 2- (2 ^-f-fc — - 



ffiiiE«&2 003-3109180 
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^-vl 62/ 



5-y^wW Kn4/>^fo 
[0 14 7] 

(d) mmmmt^m 

V7^'J;W-3, 3' -f^yYoft^-F, y^f7'J^-3, 3' 
t-/7'ot°t^-h, yf h 7r>^- 3 , 3' -f ty'7°nh't^ - h^t'o 
[0 14 8] 

(e) mwmt&mm 

;U7x-;l/) *X"7>f>, PJ^y>*A7 0, h 'J (2, A—'J7*-f-^7 
[0 14 9] 

3&*#S If C, & £ *l h iZ Kjg $ *l * & (7) -C (± & V » 0 

[0 15 0] 

( a ) «; >^x-r;^pIM^J 

h "J 7'f ;K , J^Kh , J-2-if^y;K 'Jy^HJ7x^;i/^i:* 0 
[0151] 

(b) 7?)\sMx-x-T)V% t nMM 

7^;^y7f;K 7^k|yxf;K 7^;^yM7 7fJK 7^*/7' 
-^;K -7 ^;v^v^-7°-f-;u, 7^Mv-2-xf A'^y/l', 7?;^y^7 
si-y^K 7?)^y-n-t7fK 7^;^yVx;i/ N 7^^yM7/- 
>K 7^^yM7fy;K 7 ? 7 >f'y^, 7^*7 1- l JfyiK "7 

^;vSyy^nA+ y ;K "7 * ;i/g£:7*7-;i^ > v;k 7^;i/i7*f-;V7 7'J;K 

[0 15 2] 

(c) fSl*;^fylxxf^Mli 

tUSE3$ 2003-3109180 
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^-v: 63/ 



[0 15 3] 

( d ) iKHI^i^ x nTfflffl 

7ytV|y7flK Tv tf>^v— n -^+y)K T v tf 2 -xf 

;i/AJry;K 7yh'>i-7-n-t^f;K Tyk'^-n-t^f^-n-f 
v/K Tvfe?>g|->W Vfy;K Ty^y^v^^'J ;k T-fcf^ 2 - 

^^•y>iy^f -trys'v y|y'xf -t^y^y'7'f 
;K -tr/^v >@gv- n -t^yy^y-2-xf juA^y;u, -b/s;-> 

>ty-2-if+yif;K n/N^iyt^f;v, 3A^^yfy;K x 
h 7 Kn7^^|yt^f;K f f7t: KD7^^y- n -^^W&^o 
[0 15 4] 

(e) J3&TOi^T-;Hf^#: 

^tW^a^K ^'J -fc'J * P-f >^jlt;x;K 7-bf^'Jy7-^ 

[0 15 5] 

(f) t^yiiXf;vf™ 

[0 15 6] 

( g ) ^^^->pT»J 

^.*°^rv<b7vS:rft, JT.^^rv'fLr^-^, i#*v*-rT'J >^7^;k -X.*° 
^y^t7'JyifyJK x^yXfT'Plt^f ^, x^y^t7'J> 

[0 15 7] 

(h) "^T^-^^Xt^I^oTM 

vi^l/>y-*'J n-;l/y^yy'x- K 1> <J .x^- p >y-*ij 2 -x.^ 

mtiEijf 2003-3109180 
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^-v: 64/ 



[0 15 8] 

( i ) &Zm*fMM 

[0 15 9] 

( j ) *°'jx.*-r;l^pT»J 

i7f^^f 0 

[0 16 0] 

(k) 

p - h ;ux.>x;i/* >r ^ K„ o - h;i/^>^;u^>T^ K„ p-Mvx,>^ 

[0161] 

(1) ?x.>|£lfigfr 

-tf^^xySh'jrf-^ 7-tf ;^x^ib 'J - 2 -xf ;vaJt»>;k y-fe 

[0 16 2] 

(m) -frcom 

[0 16 3] 
[0 16 4] 

(a) mt*m&it^m 

btW}^?7 -r A*77r/77n, -7^n77n, i&m^*°';^^-p 

tbtE#2 003-3109180 
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^-vl 65/ 



[0 16 5] 

(b) mmmmt^m 

7<y*)ym. ^*)*?->m.. ^^^-<>m., ^fr-j^ t^*v>I£, ^ 

[0 16 6] 

(c) m^r^ Km^t? 

[0 16 7] 

(d) ^7,y-)V^it^ 

# M y i; n - ;vx^ ^ ^ & £f 0 
[0 16 8] 

(e) 7^3-;PM^t 

-tf^7;Vn-;K Xf7'J^7^3-;K xfl/y^'J ^'J-x^-V 
[0 16 9] 

(f) #S^^t^ 

Xf7')>^|& > Xf7'J>i*F^A > Xf7'J >i^';-)A, Xf7'J 
>i*;Vy-)A, Xf7'J>M\ Xf7'J>|7ny')A^t 0 
[0 1 7 0] 

(g) y 

[0171] 

(h) -eo'fife 

[0 1 7 2] 



mtE# 2003-3109180 



Wm 2003-049975 



^-v: 66/ 



[0 17 3] 

(a) ^>V'7xy >^ 

2-tFn + y^>v'7xy> 1 2, 4-ytFn^y^>v*7xy>, 2, 
2' , 4-f'JliKn^y^>y'7x/>, 2, 2' , 4, 4' -fh7HKo 
^>^>V"7iy 2, 2' - y t K n y 4 - ^ F y ^ > 7*7 x / > ^ f 

O 

[0 17 4] 

(b) t;^>l/- 

•7^-;nt;i/vlx- 2, 4-y-t-7f;l'7x-;l/-3 ) 5-v-t- 

[0 17 5] 

( c ) ^ y V* b 'J 7 V*- 
(2' -tKn^y7x-;v) ^>v i HJ7v'-)K (2' -tKn + y5' 
-^fJk7x-JV) ^>7'F'J77-;K (2' -HFD^y3' -^-yt'J 
7*^-^5' -^f ;V7x- ;P) 5-ynn^>y*h'J7v-;v 
[0 17 6] 

(d) yT/T^'jV-M 

xf^-2-y77-3, 3-/7x-f I/- K ^ f ;V2 -*;l/**y 

f + y3 (/^n+y) 7^ I Jl/-h^^o 
[0 17 7] 

(e) (#«ftJt&m) 

(2, 2' ftlf^ (4 - t 7;i/v^7' 

[0 17 8] 

( f ) HALS (t>^-K7^>) 
tr* (2, 2, 6, 6-r- h9^^-^-4-tf^'J v^) -fc^-K tf^. ( 

tbliE# 2003-3109180 
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^-vl 67/ 



1, 2, 2, 6, 6 -^>*>^;i/-4 -fcf^'J -fcy**-- K 1- [2- 

[3 - (3, 5-y-t-7f^-4-HFn + y7x-M ^oet-i^^r 
->] -4- [3- (3, 5-y- t - 7 , f^-4-t Fn + y7x-;v 

) 7°nt°t^^t^y] - 2, 2, 6, 6-fh7^f ;i/t''Jy>, 8-^>v 
)V-7, 7, 9, 9-f h7^f;l/-3-t^f^-l, 3, 8-H;T-if*k: 
n [4, 5] '7>T y 7>>-2, 4-v*>, 4-^>VM^t + y-2, 2, 6 
, 6 --T h 7^f^tf^'J v>&^ 0 
[0 17 9] 

&U^ 0 ^m-f- - v> - 3, ^mr^-^-v>- 7, 

Wt-y>-l 1, ? U -->^*Hf)-f-^- v>- 1 3 =rnhn>. 

rrn h n (V'J v K • *-r- h • ^^-v>-) , iio- 7 | 

[0 18 0] 

i tz , liftilTc^ 5 , E&m 9 > 2 k 1± , mmi, r/^fv?^ 

7\ Anyv5>7', 7K0*T> th'^AjJ, |&*^>r*-K (LED) , 
frV'-Hf- (LD) , (EL) &^69f£7fc!i^£$;£ffi 

^:W s t*l4o fit, PJTm<VfeMi&<D±<V&*mMirZ>fz#>^. v-v-y 
*?h7^^-, /< ^ hV<^ 7 -f >U ^ — , iS#^* 7h7^^-> ^ >f * n 
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[0181] 

-f& 0 Z<7) X o & hf--(i > 7T-7r>l 4i5iO f 7'W- Kl 5i:i^ S^fc 
[0182] 

re^jti&ttttfciE (ft) ft^iL, mimitzft 9 «sjfe#^M±twi± 
IE (ft) o#*»«[*«^ja$ix&o -ft£ft (ie) «oh^-- (ttmmiT-) 

-eSte-tfitf, *"vfflM£7&*?#fc*i& U tfcIE (ft) m&*> hi— titf 
[0 18 3] 

< *>Jgft«£*rU IEK) n-7 2 2 a. 2 2 bt:J: Of»^*i, 2 3 K 

i&^W. «2 4 ti J: mft (0^*1*) x »2 5*fflv^ft? 

[0 18 4] 

j^uio l -7° u -t x ti . %l&w k & tt & mm^w. * m^-r & & o 
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^-v: 69/ 



[0 18 5] 

mm-&, mm^^^^tfi 

[0 18 6] 
[H»J] 

»Jft*£*t*<>0-Clifcv\, «|5t±i-'<TMSBT-*-&o 
[0 18 7] 

1-26, itmm 1 - 8 

T5I#®, 0. 2 jU mOlM4i, 2 3 ^ mO*WH^««r^Jffi Lfe 
1-3 4) o 

[0 18 8] 
©T5l§S^X?ft 
~mt"f-?y%tJF. : 4 0 0 8B 
^ 7 3 >#lg : 6 5 U 
T)i<* y mm : 1 2 OgR 
1--79 ;y : 4 0 08B 

[0 18 9] 

ttHE# 2 003-3109180 



mm 2003-049975 



^— 70/ 



TSEWdfi* (68) W7^tUy>|t*^7 : 1 2 

t^;v7f 7-;i/ : 5 
2-7*9 ; y : 2 ooa 
n^^r+hy > : 4 0 0^ 
Hb8 4] 




(68) 



[0 19 0] 

MNo. l -3 4ot;v*;ut^ /&£^1-&lfc^<7>v>-rft^ l fis 
TIS«it^: (6 9) <7)*»iit?S : 9£B 
: 0. 76 (V vs. SCE) 
f F7tFD77>: 100g|5 
UtS 5] 




(69) 



CH 3 



[0191] 



tBSE^ 2003-3109180 
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^-v: 71/ 



^ 6 5 5 nmW#|fi:i/-f- (L D) ^ffl^/:'J rr-$i i m a g i o MF 2 
2 0 0&iiHHTBf3&mf£8 0 0 (-V) ^f£^L£flL ftHPSS 0. 45 ( 
J/cm 2 ) tCPSLTH^Sfi^-SiJ^t/io liltb-^;H0^ 

m^mmm t^mimiim (ae) ram^ (vd ^"nyhu^ 

[0 19 2] 



ftfE^ 2003-3109180 



Wm 2003-049975 



72/ 



[£6] 



No. 


J /K-f/K/ 

W^fyft No 


AE 
(V vs.SCE) 




i a nFTlrfrPnHil^ 
10 IXRJflPU^ 


in 

VL 






i-T_i sgX. |7'J 1 


1 


—0 94A 

\J . 6*±VF 


A 7Q 






^ffir^tl 1 


2 




loo 






fcp&?#tl 2 

■M-i 1/ 'J 6 


'X 


-0 9fiA 

v. 6vv 


7AQ 








4 


-0 ^90 

v. U6U 










R 


—A 1 AS 


1 17 




fe & 




fi 

V 


—A 94A 


Oil 


fffif Xfe Uj 




M_i l fcX 17*1 «J 


7 
i 


—A 9 1 n 


Job 


rrfrT X//, OjSj. pAcT dli 




/Jul T7'J o 


o 
o 


— A 1 tn 

U. 1 1U 






AX 


^T/JlB. 17'J *± 


Q 


—a 1 9A 


lib 




ax 


/Jill J7'J tJ 


1 0 


— n i no 


1 lo 




AX 


/Jul [7'J U 


1 i 


—a i on 


loU 






^r/Jul 17 i i 




-0 1 ^s 


i i o 






//ui r 7 j v> 




0 11R 

v. llu 


1 OA 

1ZU 


AX 


few 


^< //01 p^'J »7 


1 4 


—a i on 

V. 1 \J\J 


1 AO 




fe w 


3^C//U1 (7 J IV 


1 R 


0 090 


1 AC 

iud 


AX 


feW 


3^r//ui |7'j 1 1 


^f^ 

l w 


-0 010 


l lo 




few 


^r//ulp"J 16 


1 7 


—A i ar\ 
\J . luu 


lbO 


^ AX 


fe W 


//oi 171 i «-> 


1 P* 

lO 


-0 1 


lo 1 




fe w 




1 Q 


—A **fiS 

V. ODO 


TO A 


llhf i^/l 144 -rp 




14 

/iui 17'j i *± 


90 


— O 1 00 


1 AC 

lUb 


^ AX 


fe W 




9 1 

6 1 


—A 1 4A 


I 1 o 

I I o 


^ A7 


AX 




66 


—A 91 R 
V. 610 


f)1 Q 


^ AX 


itirf fV} r 


/Jul 17'j i vJ 


9*} 


A AAA 


1 o o 
1ZZ 




fe W 




94 


—A *^AA 


to tr 

7ob 


uTtT tfii l-U 

IB] WttiT 




^r/iCl i7'j i f 


9R 


A A9S 


1 A 1 

101 


^ AX 


fe W 


3&ffc<5il IS 
^r/i01l7 , J lO 


9fi 


—A A9A 


1 A 1 

101 


^ AX 


AX 


^f&t^ti 1Q 


97 


—A Al A 


yo 


^ AX 


fe w 


S^ffi^J 20 


28 


~0. 160 


109 




feW 


mm&\ 21 


29 


0. 095 


76 








30 


-0. 080 


78 


m# 




MMPi 23 


31 


-0. 140 


83 


s» 




2O£0«1 24 


32 


-0.010 


102 


^» 




Ht&#J 25 


33 


0. 020 


95 


a» 




26 


34 


0.010 


105 


m» 





[0 19 3] 

Jfi^D 2 7-52, Ham 9-16 
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*- hTOl O^TiBfllii^ (7 0) i^^T-mMnit/S 1 9^C'^1L^ 

fclSItl^LT, flfrreiUSiftttS 5-6 8^SU M 

[0 19 4] 
[fC8 6] 




(70) 



8Hfc«ft : 0. 7 8 0 (V vs. SCE) 
[0 19 5] 
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im7] 



No. 


No. 


AE 

(V vs.SCE) 




IV JJ 1X H J APU W 


VT 
VL 

(-V) 






Jt;$fc#l 9 


1 


-0. 260 






l^J J^CULj 7 


HS&#1 27 


2 


-0. 175 


1 fiR 




JX 7V| 


ifc&#I 10 


3 


-0. 280 


71 Q 

1 x %7 






tt^^l 11 


4 


-0. 340 


77Q 
1 1 17 






MMffl 28 


5 


-0. 125 


1 ^7 




JX >*J 


JfclSM^ 12 


6 


-0. 260 


fil 1 






Jt^^tJ 13 


7 


-0. 230 


9RR 






ISife^tJ 29 


8 


-0 130 


1 Qvl 

1 O^i: 




JX >vl 


mft#tl 30 


9 


-0. 140 


1 47 

XT: 1 




JX 7VJ 


MMM 31 


10 


-0. 120 


1 4** 




JX 


32 


11 


-0. 120 


1 fiO 




JX >* J 


HS£#J 33 


12 


-0. 155 


1 47 


ixxr 


JX 


^Sg^i 34 


13 


0. 095 


1 fiO 


ix 5q 


JX >vT 


35 


14 


-0. 120 


1 09 


Jx5cr 


JX TvT 


Ute^tl 36 


15 


0. 000 


1 9S 


ix3«r 


JX XT 


Hj£#H 37 

«<^» /Ail 1' J v 1 


16 


-0. 030 


1 

1 o\j 


Jxxr 


JX 7M 


38 


17 


-0. 180 


1 


Jx5<r 


JX XT 


Hjfjg#] 39 


18 


-0. 155 


1 fi 1 


JX 3vT 


JX 7U 


ttl^ffl 14 


19 


-0. 385 


Ron 


ImJ WCP 7 




40 


20 


-0. 120 




JX 5*T 


JX ivj 


41 

/JUL |/ J i A 


21 


-0. 160 


1 *^7 


rxt 


JX 


ttlMlffl 15 


22 


-0. 235 




Jx^r 




mfe{5y 42 


23 


-0. 020 


1 R9 


Jxxr 


JX XT 


bk&?#t| 16 


24 


-0. 320 


779 


l^WCu 7 




Mtfoffl 43 


25 


0. 005 


101 
lOl 


Jxxr 


JX XT 


Hffif5fJ 44 


26 


-0. 040 


101 
lO 1 




JX >vl 


Hffi^tl 45 

37vT Anil \s J M «-» 


27 


-0 0*>0 


1 9? 


JX XT 


JX Xj 


ms^i 46 


28 ; 


-0. 180 


129 






USS^J 47 


29 i 


0. 075 


128 






H^#»J 48 


30 


-0. 100 


106 


a» 




mmm 49 


31 


-0. 160 


113 


^» 


a» 


^SfeM 50 


32 


-0. 030 


113 


^» 




^a&#J 51 


33 


0. 000 


121 




^» 


%mm 52 


34 


-0. 010 


135 







[0 19 6] 

5 3-83, itmM 17-19 
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/cJtJWfi. mm-mftLx, m^Mm^e 9-102 *ft«u sil/: 0 
i$m&&8, m 1 2 n^-To 

[0 19 7] 

m 1 1 liZfF-t^MXD^^^ 

*° u if — ;v y^- 7 - ;w : 5 U 
2 -~79 j y : 4 o os& 
[0 19 8] 

*° a - * r ^ - M»fl& ( z # a . if? Affc&SiD : l o « 

rumma (7i) <Dn.mmmmn: iu 

m^tmiilO. 675 (V vs. SCE) 
Y)V^.y : 7 O^P 
[ft 8 7] 




(71) 



CH 3 



[0 19 9] 
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^-v: 76/ 



No 


>t- ;/x-^ ^ 

Id PZ| 

No 


A P 

fv v<: <?rF^ 


mm 


10 37 tJtRlfliUlE 


VL 

(-v) 


j=f=? If?, a frfr 


r«iif U/t 0 ti?f 


SJ£ 53 

ZT^Z /JUL %s " <-» 


1 


-0. 155 


OA 


& /tX 




^Mffl 54 


2 


-0. 070 


Q>c* 






^gftf^H 55 

/jul \s \ 


! 3 


-0 175 


119 
1 1 Z 


^ /rX 


AX 


17 


4 


-0, 235 


/I 9 Q 






Ifffii^tl 56 

Z^Z ill* • \/ J 


5 


-0. 020 


1 A$J 






^gjSf^tl 57 

Aim f/ j *-* * 


6 


-0 IBS 




S5r 


AX 
aK *<T 




7 


-0 125 








HSfe^tl 59 


8 


-0 025 








gg^f^H 60 

Z^Z /JUL \s M \J\M 


9 


-0 0^5 


1 1 c 

lit) 




^ AX 


Z7^Z /JUL fs J ^ A 


10 


-0 01 5 


CM 




^ AX 


Z**Z /JUL [/ J VAt< 


1 1 

A A 


-0 015 


7Q 




^ AX 


$1 #t! 63 


12 


-0. 050 


DO 




ax 


g|1fe#H 64 


13 


0. 200 


lUu 




^ /iX 
PC t£T 


Igjttf^l 65 

ZsKZ /JUL \S J 


14 

A i 


-0 015 


OO 




& AX 
PC XT 


|g1&4$H 66 


15 

A KJ 


0 1 05 


A/1 




PC 5< J 


37"C /JUL \s I \J 1 


16 

A \J 


0 075 


OO 




^ AX 
PC tAT 


Z^Z /JUL \s J W 


17 

A 1 


-0 075 


1 A 1 

101 




PC XT 




18 


-0 050 


1 6 




fe& 

Pc >X 




1 9 




CO Q 






^Mffl 70 


20 


-0 01 5 


CO 


^ y,x 


feW 
PC 5<J 


3?lfcr5t| 71 


21 

Ci A 


-0 055 


07 

0/ 


^ AX 


feW 

PC >T 


^tfe^tl 79 


22 


-0 1 ^0 




& AX 


ISJ W /5c W 


*ffi{5i| 73 

/JUL \s i • v 


23 


0 085 


0 1 

ol 




few 

Pc 5<J 


hfc|£#il iQ 


24 


-0 91 5 

\J m 61 U 


oon 

00Z 


rrfcrt ife Ojfli tApr dXj- 






25 


0 110 


07 
Of 


^ AX 


fe W 

PC >J 


l^ffi#t| 75 


26 


0 065 


t)U 


AX 


few 

PC >J 


/Jlii P"J 1 V 


27 


0 075 


1 no 


£i AX 


few 

pc 5vr 


^J£t&] 77 


28 


-0. 075 


95 






78 


29 


0. 180 


110 






mmm 79 


30 


0. 005 


97 




| 


80 


31 


-0. 055 


73 


fk®- 




mmm si 


32 


0.075 


85 


fktfr 




MM&i 82 


33 


0. 105 


55 




m» ! 


83 


34 


0. 095 


102 







[0 2 0 0] 



Jfe^J 8 4-109, JfcEcfcl 20-27 
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T5I§®. 0. 2j«m^lfMI, 2 3 A/mO«Wi&^*Sr^L^o 
[0 2 0 1] 

OT5l§»JfeIiS 

~mt*f- 9 : 4 o osr 

>^J3t I 6 5 £G 
7^*y KWflB : l 2 OSK 
2 - r ^ y > : 4 o osr 

[0 2 0 2] 

: 8g|5 

*° 'J If- ;i/ r-f- 9 - >H 5 -SB 

2 > : 4 o osu 

TiefHit^ (7 2) o«w«r^!»K: 7i$ 

T F7tK077> I 1 0015 
[ft 8 8] 



CH3 




(72) 



CH 3 



[0 2 0 3] 

rn^ML, m^mmitfai 03-13 6£ft«u ml/^ 

ttitiE# 2003-3109180 



2003-049975 



^-v: 78/ 



9. 11 1 4 ^1- 0 
[0 2 0 4] 

•T^^f- (W-^SS: 0. 3jum, ttiftfifg) I 2g|5 
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